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(57) A coating film forming method for forming a 
resist coating film on an upper surface of a wafer held by 
a spin chuck in a chamber includes (a) the step of keep- 
ing preliminary correlation data representing correlation 
between a wafer rotating speed and the thickness of the 
resist coating film formed on the wafer in the chamber, 
(b) the step of conveying the wafer into the chamber and 
holding the wafer by the spin chuck, (c) the step of pour- 
ing the resist liquid onto the wafer and spin-rotating the 



wafer to form a resist coating film on the upper surface 
of the wafer, (d) the step of detecting the thickness of 
the formed resist coating film by a sensor, (e) the step of 
detecting a rotating speed of the spin chuck by a sensor, 
and (f) the step of. on the basts of the detected film 
thickness and the preliminary correlation data, correct- 
ing a set rotating speed of the spin chuck to feedback- 
control a resist coating process for a next wafer. 
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Description 

The present invention relates to a coating f 8m forming method and a coating film forming apparatus for coating a 
process liquid such as a photoresist liquid on a substrate such as a semiconductor wafer or an LCD glass substrate to 
form a coating film. 

In manufacture of a semiconductor device, a photoresist liquid is coated on a semiconductor wafer to form a pho- 
toresist coating film, the photoresist coating f Dm is exposed and then developed. Such a photolithography technique is 
a very important process in high integration of a semiconductor device. In order to unrformly form a photoresist fflm on 
a wafer surface in this process, the closest attention is paid, and a long period of time is spent 

As shown in FIG. 1, a conventional resist coating apparatus comprises a process vessel 2, a spin chuck 3, a cup 
4, a resist liquid supply nozzle 5, a fan filter unit (FFU) 6, a ternperatur^hwnxfty adjustment device 7. a tempera- 
ture/humkfity sensor 9a, and a controller 9. The process vessel 2 is partitioned from the atmosphere of a wafer convey 
section 1 by a panel. A spin chuck 3 is arranged in the process vessel 2. The spin chuck 3 vertically moves along a Z 
axis to be able to rotate about the Z axis by 6. The cup 4 is arranged to surround the outer periphery and lower portion 
of the spin chuck 3, and a gas outlet port 4a and a liquid outlet port 4b are formed in the bottom portion of the cup 4. 
The resist liquid supply nozzle 5 is designed to discharge (supply) a resist liquid toward a wafer W held on the spin 
chuck 3. The FFU 6 comprises a fan 6a and a filter 6b tor supplying clean air into the process vessel 2. The tempera- 
ture/humkfity adjustment device 7 is designed to adjust the temperature and humidity of the air in the process vessel 2. 
The temperatoreTriumidity sensor 9a rs arranged near the FFU 6 and connected to the input side of the controller 9. 

In the resist coating apparatus arranged as described above, a wafer W is conveyed into the process vessel 2 by 
the convey arm mechanism 8, is held by adsorption of the spin chuck 3, and is spin-rotated. A resist liquid is supplied 
from the nozzle 5 to the wafer WwNte the wafer W Furthermore, the spin 

chuck 3 is rotated at a high speed, a resist liquid is uniformly diffused on the entire surface of the wafer W to form a 
resist coating f ilm having a desired thickness. During this process, the temperature and humidity of the internal atmos- 
phere of the process vessel 2 are detected by the temperatureyrttjmidrty sensor 9a, and these detection signals are sent 
to the controller 9. The terrperature/humiefity adjustment device 7 is controlled by the controller 9 to supply clean air 
whose temperature and humidity are adjusted from the ternperature/hurrtidity adjustment device 7 into the process ves- 
sel 2, so that the process atmosphere is kept in a desired state. After the resist coating film is formed as described 
above, the rotating 6peed of the spin chuck 3 is reduced, and thinner is poured onto the rear surface of the wafer W. 
The wafer is rotated at a high speed again, the thinner and coated resist are centrifugalry removed from the rear surface 
of the wafer W. 

However, in the conventional coating film forming apparatus, the temperature/humidity adjustment device 7 outside 
the process station, and the temperature/humidity adjustment device 7 is connected to the coating film forming appa- 
ratus through a pipe 7a. For this reason, the apparatus increases in size. 

When only the temperature and humidity of the processing atmosphere are adjusted, not only the film thickness 
cannot be made uniform at high precision, but also air whose humidity is adjusted is forcibly supplied. For this reason, 
air flow in the processing atmosphere is disturbed, and the urufbrmity of the film thickness is adversely affected. 

It is an object of the present invents to prcvkJe a coating fto forming apparatus 

in which the apparatus can be decreased in size and the thickness of a resist coating fflm is made uniform and highly 
precise. 

A coating fflm forming method accorcfing to the present invention is a coating f am forming method for forming a 
resist coating f flm on an upper surface of a substrate held by a spin chuck in a chamber, characterized by comprising: 
(a) the step of keeping preliminary correlation data representing correlation between the conditions, i.e.. a rotating 
speed of the substrate, the temperature of a resist liquid to be coated, and the temperature of the upper surface of the 
substrate and the thickness of the resist coating f 3m formed on the substrate in the chamber; (b) the step of conveying 
the substrate into the chamber and holding the substrate by the spin chuck; (c) the step of pouring the resist Bquid onto 
the substrate and spin-rotating the substrate to form a resist coating film on the upper surface of the substrate; (d) the 
step of detecting the thickness of the resist coating film formed on the upper surface of the substrate by film thickness 
detection means; and (e) the step of, on the basis of detected fflm thickness information and the preliminary correlation 
data, correcting a set rotating speed of the spin chuck, the temperature of a resist liquid to be coated on a next sub- 
strate, and the temperature of an upper surface of the next substrate to feectoack-corrtrol the resist coating step for the 
next substrate. 

A coating fflm forming method according to the present invention is a coating film forming method for forming a 
resist coating film on an upper surface of a substrate held by a spin chuck in a chamber, characterized by comprising: 
(A) the step of keeping preliminary correlation data representing correlation between the conditions, i.a, a rotating 
speed of a dummy substrate, the temperature of a resist liquid to be coated, and the temperature of the upper surface 
of the dummy substrate and the thickness of a resist coating fflm formed on the dummy substrate; (B) the step of con- 
veying the product substrate into the chamber and hokfing the product substrate by the spin chuck; (C) the step of pour- 
ing the resist liquid onto the product substrate and spin-rotating the product substrate to form a resist coating film on 
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convey path 1 Oa. The first main arm mechanism 21 can move in the ejections off the X axis, the Y axis, and the Z axis, 
and can rotate about the Z axis by 9. 

Along the convey path 10a of the first process station 40. a the brush-washing section 41, the adhesion sec- 
tion/cooing section 42 obtained by stacking an adhesion section 42a and a cooling section 42b on each other, and the 
5 baking section (first heat treatment section) 43 are arranged on one side of the convey path 10a. On the other side of 
the convey path 10a, the jet-water washing section 44 and two resist coating apparatuses 45 are arranged adjacent to 
each other in a fine, the resist coating apparatus 45 and the baking section 43 are arranged opposite to each other 
through the convey path 10a. Since the resist coating apparatus 45 is spaced apart 

convey path 10a as described above, the resist coating apparatus 45 is not easily influenced by heat from the baking 

io section 43. and the resist coating process can be preferably performed. 

On one side of the convey path 10a of the second process station 60. two baking sections (second heat treatment 
sections) 61 are arranged in a line. The baking sections 61 are designed to heat the resist f im after exposure. On the 
other hand, two developing sections 62 are arranged on the other side of the convey path 10a. Since the developing 
sections 62 are spaced apart from the baking sections 61 by the convey path 10a as described above, the developing 

is sections 62 are not easily influenced by heat from the baking sections 61 . and the resist coating process can be pref- 
erably performed. 

As shown in FIG. 3. the resist coating apparatus 45 comprises a process vessel 1 1 . a spin chuck 12, a drain cup 
13, a resist liquid supply nozzle 14. a Ian fater unit (FFU) 17. a film thickness sensor 22. and a CPU 23. The interior of 
the process vessel 11 is partitioned from the atmosphere of a waver convey section 10 by an external pane! 11a The 

zo external panel 1 1c has a wafer loading/unloading port 1 1 a formed therein, and a wafer W is loaded/unloaded through 
the wafer foading/unloading port 1 1a. An opening/closing shutter 1 1 b is farmed at the wafer loaolng/unloading port 1 1a. 

The spin chuck 12 rotated by a drive motor 1 6 is arranged in the process vessel 1 1 . The spin chuck 1 2 is not only 
rotated about the Z axis by e but also can be vertically moved along the Z axis. The drive motor 1 6 is also connected to 
the output side of a CPU 23. 

25 A sensor 90 is attached to the motor 16, for detecting the number of revolutions of the spin chuck 12. 

The drain cup 13 is arranged to surround the outer periphery and lower portion of the spin chuck 12. A gas outlet 
port 13a and a liquid outlet port 13b are formed in the bottom portion of the drain cup 13. 

The nozzle 1 4 communicates with a resist liquid supply source (not shown) through a supply pipe 1 8. A tempera- 
ture sensor 91 is provided near the outlet port of the rK>zzle 14. for detecting the temperature rttn^ 

30 liquid temperature adjusting unit 19 is attached to the supply pipe 1 8 immediately near the nozzle 1 4. The resist liquid 
temperature adjusting unit 1 9 has a jacket surrounding the supply pipe 1 8 such that a thermostatic liquid whose tem- 
perature is adjusted is circulated and supplied into the jacket The resist liquid has a temperature adjusted by the resist 
liquid temperature adjusting unit 19 and discharged from the nozzle 14 toward the water W. A fan and a titer for sup- 
plying clean air into the process vessel 11 are incorporated in the FFU 17. The film thickness sensor 22 is arranged 

35 near the spin chuck 12 and connected to the inputsideof theCPU23. Acapacrtorsensw thick- 
ness sensor 22. In this embodiment, although the film thickness sensor 22 is arranged in the process vessel 1 1 , the fim 
thickness sensor 22 may be arranged outside the coating unit to detect the thickness of a resist film coated on the upper 
surface of the wafer W. 

Outside the resist coating apparatus 45, a wafer temperature adjusting unit (substrate temperature adjustment 

40 means) 15 is arranged. A temperature adjusting plate 15d is arranged in a chamber 15c of the wafer temperature 
adjusting unit 15. A temperature sensor 92 is provided in the chamber 1 5c. for detecting the surface temperature of the 
wafer W placed on the temperature adjusting plate 15d. The wafer W is heated or cooled on the temperature adjusting 
plate 15d to have a temperature which is adjusted to a desired temperature. A wafer loading/unloading port 15a is 
formed in the chamber 15c, and an opening/closing shutter 15b controlled by the CPU 23 is arranged at the wafer toad- 

45 ing/unloading port 1 5a. A power supply circuit of a heater buried in the temperature adjusting plate 1 5d is connected to 
the output side of the CPU 23. A piezo-element (electronic coofing element) buried in the temperature adjusting plate 
15d is also connected to the output side of the CPU 23. 

The wafer loading/unloading port 1 1 a for a wafer W is formed on one side surface of the process vessel 1 1 , and 
the opening/closing shutter 11b driven by a cylinder (not shown) is attached to the port 11a. The servo motor 16 is 

so arranged in the lower portkxi of the process vessel 11, and the spm chuck 12 is rotated Further- 
more, a vertical moving means (not shown) for vertically moving the spin chuck 1 2 is arranged. The power supply cir- 
cuits of the vertical moving means and the servo motor 16 are connected to the output side of the CPU 23, so that the 
vertical movement and rotating speed of the spin chuck 12 are controlled at high precision. 

A gas outlet path (not shown) communicating with the adsorption side of a vacuum pump (not shown) forms an 

55 opening in the upper surface of the spin chuck 1 2, and the wafer W is held on the upper surface of the spin chuck 1 2 
by vacuum adsorption. 

An air feed port 1 1c communicating with an air supply source (not shown) is formed in the ceiling portion of the 
process vessel 11. The filter 17 is attached to the air feed port 11c. Supplied air passes through the filter 17 to be 
cleaned. 
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The detection f 3m thickness data is fedback to the subsequent resist coating process (steps 27 and 37), and the 
spin chuck rotating speed, the resist liquid temperature, and the wafer surface temperature are controlled to obtain an 
optimum film thickness and an optimum profile. 

With the above control operation, the thickness of the resist film formed on the surface of the wafer W can be set 
within the allowance range ^ to t 2 (nm), and the profile of the resist film can be made preferabia 

In the above description, after it is checked whether the film thickness is set within a predetermined ttm thickness 
range, it is checked whether the fim thickness is uniform. However, this order may be reversed. More specifically, after 
it is checked whether the film thickness is uniform, it may be checked whether the film thickness is set within the prede- 
termined film thickness range. 

The resist coating apparatus according to the present invention is incorporated in the resist coating phenomenon 
system descrfoed above. However, the resist coating apparatus can be used as an independent apparatus. 

A case wherein a wafer W is subjected to a resist process by using the above system will be described below with 
reference to the flow charts in FIGS. 4 and 5 and the viewS in FIGS. 2 and 3. 

An unprocessed wafer W1 (first wafer) is removed from the cassette 30a by the sub-arm mechanism 3 1 , placed on 
the delivery table 32, and centered. The wafer W1 is picked up from the delivery table 32 by a main convey arm mech- 
anism 20, and loaded from the cassette station 33 into the first process station 40 (stepS11). The wafer W1 is brush- 
washed by the brush-washing section 41 and jet-water-washed by the jet-water washing section 44. The wafer W1 is 
heated by an adhesion section 42a and brought into contact with hexamethyt disilane (HMDS) to be subjected to an 
adhesion process (step S12). 

Upon completion of the adhesion process, the wafer W1 is cooled by the cooling section 42b and adjusted in tem- 
perature by the wafer temperature adjusting unit 15 to have a temperature of, ag.. 23°C (step S13). 

Thereafter, the wafer W1 is loaded into the process vessel 1 1 of the resist coating apparatus 45 and placed on the 
spin chuck 12, and the openingfelosing shutter 11b is closed. Clean air is stpplied from the upper portion to the lower 
portion in the process vessel 11. and the air is exrtausted trirough the gas outiet port 13a in the tower po 
thereby forming a downftow of dean air. In this case, the clean air supplied into the process vessel 11 is adjusted in 
temperature and humidity to have a temperature and a humidity which are optimum for the resist coating process. As 
described above, the atmosphere around the wafer W is adjusted to an environment suitable for the resist coating proc- 
ess. 

The nozzle 1 4 is located above the spin chuck 12, and a resist liquid is poured onto the upper surface of the wafer 
W, and the wafer W is rotated. In this manner, a resist coating f am having a desired thickness is formed on the upper 
surface of the wafer W1 (step S14). 

Imrnediatefy after the resist coating step (S14), thinner is poured from a lower surface washing nozzle (not shown) 
onto the rear surface (lower surface) of the wafer W1 . When the wafer W1 is rotated, the thinner and the resist adhered 
to the rear surface are centrifugafly removed from the rear surface of th e wafer W 1 . 

After the resist coating process, the wafer W1 is conveyed onto a delivery table 51 of the interface section 50, 
picked up by the wafer convey arm 20 of the developing process station 60, and conveyed onto a table 51A of the inter- 
face section 50 A. The wafer W is positioned on the table 51 A, conveyed into the exposure device 70, and subjected to 
an exposure process in the exposure device 70. 

Upm completion of the exposure proce^ the baking section 61 of the development 

rxocess section 60 through the interface section 50A and heated in the baking sections 61 to be pre-baked. Upon com- 
pletion of the pr e-baking process, the wafer W is conveyed into the developing section 62 and subjected to a develop- 
merit process in the developing section 62. Upon axTpletion of development^ 

baking section 61 again and heated to be post-baked. With this post-baking process, the pattern strength of the resist 
coating flm is improved. 

Upon completion of the post-baking process, the wafer W is conveyed onto the delivery table 32 of the cassette sta- 
tion 33 and stored in the cassette 30b by me convey annmechan^ 

wafers W, the processed wafers Ware unloaded from the system while the wafers Ware stored in the cassette 30b. In 
this manner, the series of resist processes for the wafer W are completed. 

In the coating phenomenon system, conrftions used when a resist is coated on a product wafer W is set in advance 
by using any one of the following tree methods, and a resist coating film is formed according to the set conditions. In 
this manner, the thickness of the resist coating flm can be made highly precise and uniform. 

According to the first method, before the coating phenomenon system is operated (resist coating process for prod- 
uct wafer W), a dummy wafer Wd is placed on the spin chuck 12, a resist liquid is poured from the nozzle 14 onto the 
dummy wafer Wd to form a resist coating fim on the dummy wafer Wd. The film thickness is measured, correlation data 
between coating conditions (spin chuck rotating speed, resist liquid temperature, wafer temperature, and the like) and 
the measured film thickness is kept. 

According to the second method, after an resist coating phenomenon processes for twenty-five product wafers W 
of one lot are completed, a resist coating film is formed on the dummy wafer Wd. The thickness of the resist coating fim 
is measured, and correlation data between the coating conditions and the measured film thickness is kept. 
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step S17 shown cn FK3L 4, and the CPU 23 corrects the set rotating speed of the servo motor 1 6 on the basis of the f im 
thickness detection result (step S18). The spin chuck 12 is rotated at the corrected set rotating speed, and a resist is 
coated on a second wafer W2 (step S24). Similarly, the thickness of the resist film formed on the second wafer W2 is 
detected by the sensor 22 (step S27), and the CPU 23 corrects the set rotating speed of the drive motor 16 on the basis 
of the film thickness detection result (step S28). The spin chuck 12 is rotated at the corrected set rotating speed, and a 
resist is coated on a third wafer W3 (step S34). Similarly, the thickness of the resist film formed on the third wafer W3 
is detected by the sensor 22 (step S37), and the CPU 23 corrects the set rotating speed of the dive motor 16 on the 
basis of the film thickness detection result (step S38). Whfle the spin chuck 12 is rotated at the corrected set rotating 
speed, a resist is coated on a fourth wafer W4. 

When the detection value detected by the film thickness sensor 22 is out of a proper range which has been stored, 
for example, when the ffim thickness sensor 22 is out of order, a program is preferably formed to cause a lamp or alarm 
buzzer to inform an operator that the f 8m thickness sensor 22 is out of order and to output a ccromand for stooping the 
operation of the resist coating apparatus 45. 

As descrfoed above, when the film thickness of the resist coating film on each wafer W is detected, and resist coat- 
ing operations for subsequent product wafers W are sequentially controlled on the basis of the detection information, 
resist coating films having higher precision can be obtained. 

[Examples] 

In order examine an effect obtained by the fBm thickness control described above, an experiment for coating a resist 
liquid on a silicon wafer W under the following conditions was performed. In this case, the results shown in Table 1 were 
obtained with respect to Examples 1 to 4. 

Experiment Conditions 

Example 1: An external environment temperature was consciously changed from 22°C to 24°C (assume that no 
atmospheric terrperature/humkJity adjusting device was used). 

Example 2: An external environment temperature was consciously changed from 24°C to 22°C (assume that no 
atrrospheric tenperature/hurnkfity adjustment device was used). 

Example 3: An external environment hurrtkfity was consciously changed from 40% to 35% (assume that no atmos- 
pheric ternperature/hurnkfity adjustment device was used). 

Example 4: An external environment hurnkfrty was consciously changed from 35% to 40% (assume that no atmos- 
pheric tenpemture/humkfity adjustment device was used). 

A resist liquid was coated on twenty-five wafers under the above experiment oonrJtions to obtain samples accord- 
ing to Examples 1 to 4. The results shown in Table 1 were obtained from the samples of the Examples. 



Table 1 





External Environmental 
. Atmosphere State 


Rim Thickness 
Range (nm) 


Example 1 


Temperature: 22°C to 24 Q C 


7.6 


Example 2 


Temperature: 24°C to 22°C 


5.7 


Example 3 


humidity: 40% to 35% 


4.3 


Example 4 


humidity: 35% to 40% 


6.1 


Comparative Example 




10.0 



In Comparative Example, a resist was coated on twenty-five wafers W by using a conventional method in which f3m 
thickness adjustment was not performed, and the film thickness range was calculated. Here, the "film thickness range" 
is the difference between the maximum and minimum values of the thicknesses of the resist coating f ims. It is true that 
the thickness of the resist coating film becomes uniform as the film thickness range decreases. As is apparent from the 
above results, it was found that the film thickness range ( 1 0 nm) was smaller than the film thickness ranges (7.6 nm, 5.7 
nm, 4.3 nm. and 6.1 nm) in Examples 1 to 4. More specifically, the fim thickness ranges of Examples 1 to 4 reduce to 
about half of the film thickness range of Comparative Example (conventional method). 

According to the present invention, the thickness of a resist coating film can be made high precise and uniform with- 
out using an atmospheric tenperatureyhurnidity adjustment device. 
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LCD glass substrate ' * nmlbon canalsobe to another substrate such as an 

According to the present invention, the effects as described in (1 ) to (3) can be obtained. 

the res*, coating fta b^tS^^ a^^^"^*^ reason - » e of 
device. Therefore, the apparaS^nt^ S atm ° SpheriC ««^re^rnidHy adjustment 

adjusted. For this reaToHe ^^ ^ Tj^l ^ ^ <* the wafer are 

improved. me oummy wafer can be effectively used, and a yield of production wafers can be 

^eresistc^ngSme^ 



Claims 
1. 



Amefwdaecofcfingtoeteim l.ctwraetorizedimhat 

correlation data '«-i«u lerrperature, the detected film thickness, and the preliminary 

A method according to daim 1. characterized in that 
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data 

4. A method according to claim 1 , characterized in that 

after the resist coating film is heated by baking and then cooled, the thickness off the resist coating film is meas- 
ured in the f 3m thickness detection step (d). 

5. A method according to claim 1, characterized in that 

the thickness of the resist coating fim is detected in sakJ chamber in the step (c^ detection 
information, thicknesses of resist coating turns on subsequent substrates are sequentially controlled. 

6. A method according to claim 1 , characterized in that 

in the step (d), thicknesses of the resist coating film at a plurality of positions while said substrate (W1) on said 
spin chuck (12) and said thickness detection means (22) are relatively moved. 

7. A method according to claim 1 . characterized in that 

the thickness of the resist coating film in the step (d) is measured each time resist coating is performed to 
twenty-five substrates (W1 to W25) of one lot. 

8. A method according to claim 1, characterized in that 

the thickness of the resist coating film in the step (d) is measured each time resist coating is performed to each 
substrate (W). 

9. A method according to daim 1, characterized in that 

an atmosphere in said chamber (1 1 ) is <x>ntroned before the step (c) to adjust an atmosphere around said sub- 
strate (W1)on said spin chuck (12) to an atmosphere suitable for a resist coating process. 

10. A coating Wm forming method for footling a resist coating f am on an upper surface of a substrate (W) held by a spin 
chuck (12) in a chamber (11) t characterized by oomprising: 

(A) the step of keeping preliminary correlation data representing correlation between a rotating speed of a 
dummy substrate (Wd) rotated by said spin chuck (12) and the dummy thickness of the resist coating film 
formed on said substrate (Wd) in said chamber (1 1); 

(6) the step of conveying said product substrate (W) into said chamber (1 1) and holding said product substrate 
(W) by said spin chuck (12); 

(C) the step of pouring the resist liquid onto saki rjroduct substrate (V^ 

(W) to form a resist coating film on the upper surface of said product substrate (W); 

(D) the step of detecting the thickness of the resist coating film formed on the upper surface of said product 
substrate (W) by film thickness detection means (22); 

(E) the step of detecting the rotating speed of said spin chuck (12) by rotating speed detection means (23, 90); 
and 

(F) the step of, on the basis of detected film thickness, the detected rotating speed, and the preliminary corre- 
lation data, correcting a set rotating speed of said spin chuck (12) to feedback-control a resist coating process 
for a next product substrate (W2 to Wn). 

1 1. A method according to claim 10, characterized in that 

the step (A) further comprises the step of keeping preliminary correlation data representing correlation 
between the temperature of a resist liquid to be coated on said dummy substrate (Wd) and the thickness of a 
resist coating film formed on said dummy substrate (Wd) in said chamber (1 1); 

the step (E) further comprises the step of detecting the temperature of the resist liquid immediately before the 
resist liquid is coated on said product substrate (W); and 

the step (F) further comprises the step of correcting the temperature of a resist liquid to be coated on a next 
product substrate (W2 to Wn) on the basis of the detected temperature, the detected f im thickness, and the 
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preliminary correlation data 
12. A method according to claim 10. characterized in that 

13. A method according to claim 10, characterized in that 

14. A method according to claim 10. characterized in that 

20 

after the thickness of the resist coating film formed on said dummy substrate rwm * rt^^ *,„ 

25 15. A method according to claim 13, characterized in that 

after the thickness of the resist coating film formed on said dummy substrate N4<\\ ic Hot^^ - 

16. A method according to claim 10. characterized in that 

1 7. A method according to claim 10, characterized in that 

18. A method according to claim 10. characterized in that 

19. A method according to claim 10. characterized in that 

a chamber (11); 

a *T**% (12). arranged in said chamber (11). for holding said substrate (W): 
rotabonal dr M ng means (16) for spin-rotating said spin chuck (1 2)- 

12 SS 6UPP,y m6anS (K 18) ** ^ resist liquid to'said substrate on said spin chuck Ma- 



30 



35 
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control means (23) tor controlling said rotational driving means (16) on the basis of a film thickness detection 
signal from said film thickness sensor (22). 

21 . An apparatus according to claim 20. characterized by further comprising: 

a first temperature sensor (91) for detecting a temperature of the resist liquid; and 

first temperature adjustment means (19) for adjusting the temperature of a resist liquid to coated on said sub- 
strate (W); 

characterized in that said control means (23) controls said first temperature adjustment means (19) on 
the basts of a temperature signal supplied from said first temperature detector (91) and the film thickness sig- 
nal supplied from said film thickness sensor (22). 

22. An apparatus according to claim 20, characterized by further comprising: 

a second temperature sensor (92) tor detecting a surface temperature of the substrate (W); and 
second temperature adjustment means (15d) for adjusting the surface temperature of the substrate (W); 

characterized in that said control means (23) controls said second temperature adjustment means (15d) 
on the basts of a surface temperature signal supplied from said second temperature sensor (92) and the fim 
thickness signal supplied from said film thickness sensor (22). 

23. An apparatus according to claim 20, characterized by further comprising 

third temperature adjustment (93) means for adjusting the temperature of a dummy substrate (Wd) used to 
keep preliminary correlation data representing correlation between the temperature of said dummy substrate 
(Wd) and the thickness of a resist coaling film to be formed on said substrate (W) . 

24. An apparatus according to claim 23. characterized by further comprising 

solvent supply means (24) for pouring a solvent for removing the resist coaling f flm formed on the upper sur- 
face of said dummy substrate (Wd) onto said dummy substrate (Wd). 

25. An apparatus according to claim 20. characterized by further comprising 

a rotating speed detection sensor (90) for detecting a rotating speed of said spin chuck (12). 
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(54) Coating film forming method and apparatus 

(57) A coating film forming method tor forming a 
resist coating film on an upper surface of a wafer held by 
a spin chuck in a chamber includes (a) the step of keep- 
ing preliminary correlation data representing correlation 
between a wafer rotating speed and the thickness of the 
resist coating film formed on the wafer in the chamber, 
(b) the step of conveying the wafer into the chamber and 
holding the wafer by the spin chuck, (c) the step of pour- 
ing the resist liquid onto the wafer and spin-rotating the 



wafer to form a resist coating film on the upper surface 
of the wafer, (d) the step of detecting the thickness of 
the formed resist coating film by a sensor, (e) the step of 
detecting a rotating speed of the spin chuck by a sensor, 
and (0 the step of, on the basis of the detected film 
thickness and the preliminary correlation data, correct- 
ing a set rotating speed of the spin chuck to feedback- 
control a resist coating process for a next wafer. 
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